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I.  INTRODUCTION 


A.  Purpose:  The  primary  purpose  of  thi3  report  is  to  document  AFOEHL./EHI 
Noise  Function  procedures  for  down  loading  data  from  the  Metrosonios  db-310 
noise  dosimeter  into  ENABLE  software  and  automatical ly  calculate  a  day-night 
noise  level  (ONE),  me  secondary  purpose  is  to  make  this  report  available  tc 
base  level  bioenvi ronmental  engineers  so  they  can  perform  DNL  monitoring. 

B.  Problem:  The  Metrosonics  db-310  Dosimeter  does  not  provide  automatic 
calculation  of  DNLs  for  environmental  noise  surveys.  Previous  environmental 
noise  surveys  using  the  db-310  Dosimeter  required  DNL  values  to  be  calculated 
manually  from  the  oaoer  printout  of  sound  levels.  Manual  calculations  proved 
tc  be  both  laborious  and  monotonous;  worse,  one  missed  key  stroke  would 
require  a  restart  oc  this  whole  calculation.  In  addition,  the  quality  of  the 
printouts  are  very  poor  if  reproduction  is  required.  The  manual  method  of  DNL 
calculating  made  long  term  envi  ronmental  noise  monitoring  tedious  and  labo1’ 
intensive  with  many  opportunities  for  error. 

C.  Scope:  This  report  presents  a  progt am  listing,  setup  requi rements , 
procedures  and  operating  instructions  for  DNL  calculations  using  the 
Metrosonics  db-310  Noise  Dosimeter,  a  Z-248  or  Z - 184  Microcomputer,  ENABLE 
software,  anu  a  BASIC  program.  Procedures  and  operating  instructions  describe 
1 1 )  programming  the  Metrosonics  db-310  Dosimeter  parameters  for  environmental 
noise  measurements,  (2)  (.own  loading  its  data  to  a  Zenith  Z-248  or  Z- 184 
Computer  using  ENABLE,  and  (3)  running  a  BASIC  program  which  calculates  the 
DNL  and  provides  a  hard  copy  of  the  results. 

D.  Flexibility  and  Limitation:  The  BASIC  program  can  be  modified  to 
generate  different  printout  formats.  ENABLE  communication  Macros  can  be 
created  to  accelerate  the  down  loading  of  dosimeter  data.  The  program  will 
not  print  out  the  AF  Form  2756A,  Noise  Dosimeter  Survey. 


II.  GENERAL  DISCUSSION 

A.  DNL  Criteria  Overview:  In  addition  to  the  normal  db-310  use  for 
occupational  noise  exposure  measurements,  the  db-310  can  be  used  to  measure 
the  average  day-night  sound  level  (ONL)  for  community  noise  criteria  and 
compliance.  However,  community  environmental  noise  ordinances  could  vary 
within  the  same  area  due  to  the  type  of  zoning  and  the  type  of  criteria 
adopted  by  the  surrounding  community.  For  example,  one  township  specified 
maximum  sound  pressure  level  for  each  octave  band  that  could  not  be  exceeded 
at  any  time.  The  Department  of  Housing  and  Urban  Development  (HUD)  uses  a 
criterion  of  65  dB  or  less  for  DNL  criterion  before  approving  funds  for 
housing  projects.  The  EPA  DNL  goal  is  55  dB.  As  a  result,  the  surrounding 
community  dictates  the  type  of  criteria  for  environmental  noise.  Therefore, 
the  applicable  criteria  for  the  site(s)  of  interest  should  be  defined  before 
conducting  an  environmental  noise  survey  due  to  the  wide  range  of  zoning 
variations.  The  local  community  planning  authority  would  be  the  source  of 
information  for  the  applicable  ordinances  that  have  to  be  met.  Additional 
information  can  be  found  in  24  CFR,  Subtitle  A,  Part  51,  Environmental 
criteria  and  Standards,  and  AFM  19-10,  Planning  in  the  Noise  Environment.  The 
DNL  convention  is  used  to  measure  the  24  hour  community  environmental  noise. 
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DNL  is  a  24  hour  A-weighted  equivalent  sound  level,  with  a  10  d'S  penalty 
applied  to  the  nighttime  sound  levels  occurring  between  the  hours  of  2200  and 
0700.  The  abbreviations  Ldn  and  DNL  are  used  by  various  authors  for  DNL. 

DNLs  are  calculated  by  the  equation: 

( Ld/10)  (Ln+10/10) 

Ldn  =  10  log  1/24  [15X10  +  9X10  ] 


Ld  =  Daytime  equivalent  A-weighted  sound  level  between  the  hours  of 
0700  and  2200. 

Ln  =  Nighttime  equivalent  A-weighted  sound  level  between  the  hours 
of  2200  and  0700. 

B.  DNL  General  Requirements  Overview: 

1.  Metrosonics  db-310  Parameters  for  DNL  Measurements: 

The  requirements  in  setting  up  the  Metrosonics  db-310  parameters 
for  DNL  measurements  are: 

a.  The  doubling  rate  is  3  dB  instead  of  4  dB. 

b.  The  test  length  is  24  hours  instead  of  8  hours. 

c.  The  time  interval  is  one  hour  instead  of  one  minute. 

d.  Ln(l),  Ln(10),  Ln(50),  Ln(90)  exceedance  levels  should  be 

used. 

NOTE:  Ln(x.x%):  Exceedance  Levels  -  The  noise  levels  exceeded  x.x%  percent 

of  Lhe  time. 

Ln(t.0«):  Peak  noise  level  -  Noise  level  exceeded  1%  of  the  time. 
Ln(10.0*):  Intrusive  noise  level  -  Noise  level  exceeded  10%  of  the 

time . 

Ln ( 50 . 0% ) :  Median  noise  level-  Noise  level  exceeded  50%  of  the  time. 

Ln(90.0%):  Background  ambient  noise  level  -  Noise  level  exceeded  90% 
of  the  time  (i.e.,  only  10%  of  the  time  noise  levels  were  below  this  level). 

2.  General  Data  Transfer  Overview: 

The  db-310  Dosimeter  can  output  information  in  response  to  a 
remote  request  in  ASCII  format  to  a  microcomputer.  It  cannot  be  programmed 
from  a  computer  (see  the  db-310  Manual,  Page  2-35).  The  computer  can 
communicate  with  the  Metrosonics  db-310  using  ENABLE  communi cation  software  to 
capture  and  save  data  as  text  or  ASCII  format.  The  general  process  for  down 
loading  the  db-310  noise  data  requires  (a)  establishing  the  connection 
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between  the  computer  and  the  db-310,  (b)  transmitting  commands  and  receiving 
data  from  the  db-iLO  to  the  computer  using  a  compatible  communication  protocol 
setup,  (c)  capturing  received  data  and  saving  it,  and  ;'d)  disconnecting  when 
transmitting,  receiving,  capt u rg ,  and  saving  data  are  complete. 

3.  Calculating  DHL  from  saved  data  using  a  computer  program: 

Calculating  DNL  from  saved  data  can  be  accomplished  with  a  BASIC 
computer  program.  It  can  be  written  to  retrieve  stored  data,  calculate  the 
DNI.  and  save  results  on  a  disk.  This  program  is  listed  in  Appendix  C.  The 
DNL  BASIC  program  listed  in  Appendix  C  requires  execution  f-'om  the  C  drive. 

III.  PROCEDURES 

A.  ENABLE  communication  setup: 

See  Appendix  A  on  how  to  establish  and  save  tne  communication  protocol 

file. 

B.  db-310  Dosimeter  Setup  and  Measurements: 

1.  Decide  how  many  sites  need  to  have  DNii.  measurements,  and  how  much 
data  needs  to  be  •.-ecnK'Ued. 

2.  Program  the  Metrosonics  db-310  Dosimeter  as  follows: 

a.  SND  LEV  key 

>1)  Calibrate  Metrosonics  db-310 

(2)  Change  dcuol * og  rate  to  3  dD 

b.  TIME  key 

'll  Input  current  date  and  time 

12)  Input  start  date  and  time 

(3)  Input  test  run  for  2A  hours 

l 4)  Select  SCHED  RON :  ON 

c.  DATA  Key 

(1)  TIME  HIST 


( a ) 

S>- 1  ec  t 

IN:  MODE: 

CD  NT 

f  u.  '. 

1  } 

Input  a 

length,  of 

one  hour 

Se 1 e  .  t 

’  '  u  I  : 

NO 

Av  M 


[?)  AMP  0 1 S T 


( a ) 

Input 

DST 

L  n  ( 1 ) : 

1 .0* 

(b) 

Input 

DST 

L  n  i  2 ; : 

10.01 

(c) 

Input 

DST 

In ( 3 )  : 

50.0;- 

(d) 

Input 

DST 

Ln { 4 ) : 

90.0c 

OTHER  PARAMETERS: 

;  Leave  at 

default  values 

3.  We  recommend  placing  the  db-310  dosimeters  in  zip-lock  plastic 
tags  and  securing  them  at  the  site  witn  tiie  microphone  cable  running  out  tnc 
bottom  of  the  bag  (i.e.,  secure  the  dosimeter  upside  down).  This  will  prevent 
moisture  accumulation  in  the  bag  and  will  protect  the  dosimeter  data  from 
oeing  lost  if  it  should  rain  during  the  survey.  Of  course  any  other 
weatherproof  method  of  securing  the  dosimeters  in  the  field  is  acceptable, 
-’'ace  and  secure  the  db-310  dosimeter  at  the  site  of  interest.  Cover  the 
microphone  with  the  windscreen,  then  place  and  secure  it  approximately  1.5  to 

1 . 7 5  meters  above  the  ground.  rr  prevent  moisture  damage  to  the  microphone 
due  to  moisture  condensation  or  -ain.  it  should  be  pointed  toward  the  noisc- 
so'.rcc  and  secured  upside  down, 

4.  When  data  collection  s  complete,  post  calibrate  the  db-310 


Down  Loading  Data  into  ENA3LE: 

Lawn  1 oa d  data  from  the  db-310  dosimeter  to  the  microcomputer  and  save 
it  to  disk  as  an  ASCII  file  using  the  communication  portion  of  ENABLE  software 
a  scor'd  ’  ng  to  the  hollowing  procedures: 


1.  Connect  the  output  on  the  bottom  of  the  db-310  dosimeter  to  the 
.  •/.  us.  t  uH  Li,_  suck  '  V  Z  Id-1  tA  r(iM3  of  the  l-?AH  by  using 
i  •>  -..‘••"i os:  the  Metrosonios  dosimeter  printer  cable,  a  ?5-pin  female-female 
gender  changer  for  adapter  cable;,  and  a  25-pin  tc  9-pin  adapter  plug  or 

C  'i  D  i  0  . 


7.  turn  the  dosimeter  >n .  Press  t PROG]  and  "DATA.1,;  select  [  OUTPUT ] 
a -rd  press  [ENTER].  Select  [9bUu  j  {)  a  u  (i  •'  o  1 0  ,  [_  T.V-E],  [T,Tltr  |rnRM;N0] .  The 
do  S' me  te*'  is  -.configured  to  the  proper  communication  parameter;  fo>-  the  ENABLE 
telecommunication  file  "DB31U"  created  : r  Appendix  A. 

; urn  on  the  computer  without  a  floppy  dist  in  the  'A  ’  drive. 

'  :  ow  the  computer  to  boot  from  the  hare  disk.  Enter  the  date  an  i  "  i  me ,  then 


Establish  the  connertion  to  the  dosimeter.  Enter  the  date  and 
* imt  on  ti-p  initial  screen  or  press  [END].  Select  FUSE  SYSTEM],  "TELECOM], 
COMMUNICATE,,  [USE  SETUP].  The  system  is  now  in  the  communication  portion  of 


:  h  H  R  *  •• 

•  *■  .  .j  w  ' 


<  ;  HR!  ; :p[  0 

i.NIf  R 


F  1  0 


i  t.r.  (  ON/MT)  .  ,  : 


CAP  I  URL'.,  v  ;  AC  1  iVE 


•••*  •  .  .  .  .  OU '  R  ‘  AM  REPORTS 

ENTER  .■■■:  ■  .  ;wod  .  "  ENTER 

t.  •  ■  -u.  tu:'*:-  ;  '  eg 


Sin;  V:  V'-f  ..P .  s  i  me  t  e  *•  ,  the  -r;  '•  i  ;’>0 1 >  • 

Mo.;  pop  pcinputer  screen  an  1  tho  i  i  3?- 1  ?f  ?(■»• 
s '  '0  '  v * ■  *, ■  1  n  i>  > n  (Firin’  s .  ■'  ■  mo  (5 .  a’ 3 1  t  i ' 1 t 

!  toe  v  ?*■  active  '!>■■(■(  light  tc-ns  0 f f . 
v  sa  •/•*•!  1  "i  ASCII  format  '• 

n  When  down  Milling  is  complete,  -dose  the  captured  filp 

E10M  Sot^ct  Capture ^  then  [Close]. 

ni  save  more  dosimetry  data  files  repeat 
eg  a  file,  making  the  file  active,  ’‘inning 

c -■ 

T  o  end  the  M-:  ocommun  i  oati  on  session,  press  [FlOj.  Select 
DISCONNECT],  (are  -/os  s;.re:  .  'YES],  save  captured  data?!  '  YES],  [CHANGE 
.  t<  ASCII],  [ENTIRE  FILE  ,  'SAME'. 


down  lead,  :apture 
;  h  5  0  a  h  0  v  0  0  y  0  p  e  n  i 
and  closin';  rne  til 


S 


,i  v  {"\  da  t  i  '  ■  \  e  '  p  r-  d 

■  [  rYPE\ENABl  E'J  ILENAME.TPF  >LPT1:  then  cross  '  ENTER  and  the 

.  1  i  t  a r  t  uri-rinq  the  origins’  Metrosoni cs  spec  i  Med  data  file 
vie  name  of  the  saved  file  selected  to  be  printed. 

i-'nipg  BASIC  Program: 

:,'i  the-  ON  BASIC  program  '  Appendix  C.  which  should  have  a1  ready 
•v  ve  S'  to  calculate  the  DNLs  from  the  saved  capt.qr.30  lata  jsi 


•10  d-  rectory  of  BASIS:  While  at  the  DCS  v»;:t 
g.j  to  BASIC  by  typing  [CDsBASICl  then  BASICA' 


>te-  the  [OK]  or 


appears ,  enter  [ LGADMDNI  "  .  ’ne  [OK 


me  SB  .  program  by  entering  S  RUN  j.  rossing  F 

'he  BASIC  g.-ani  wi  1 1  expl  i:  "  its  purpose  a  no  w;  ’  ’  <• '  '•<! 

nte  •'  •  .  :nec.  ted  and  r.j,:* ,  before  oroceedi  rig.  I  *. 

-  the  ‘  •' '  n  one  want  to  pro-  e->.  T/te  tne  r<>''  tat*'  *  - 
■  1 1  r,,!.  ten  ny  tne  y:qfdn  ‘  .  -e  ;  s  'ENTER;,  'he  prov-an  will 

■  ~  i  to:--  or  »he  ;a'c  Bated  ON  .  ■  S  s- 


IIMMARY 


SINS.  S' slONS 


t  r n  -  df-.S  data  a  no  £a 'cu  .  a :e  V 
- t'.d  •« ; :  I  re.-jte  jnq  save  tne 

t/pr  g.”  1  ‘ne  ’'Sled  Dkj;  BASIS  pro 

save  data.  .i"d  .  4  •  run  the  ah  BASI  S  . 


♦'•••  •  •  tie  reqiji  r<>  J  to  oil s  '  it--  ON 


r  if 

■  -  ■  i  •  -•  'ill  a  ’ 


.. iMM!  Wi) A  i  lows 


2.  Because  community  noise  compliance  measurements  require  lorn  term  data 
acquisition  and  analyses,  recommend  all  base  bioenvi ronmental  engineers  use 
the  method  described  in  this  report  for  DNL  community  noise  measurements . 

3.  The  method  provided  can  be  accelerated  and  modified  oy  running  ENABLE 
uniier  macros.  Recommend  expert  users  of  ENABLE  develop  their  own  macros  to 
run  ENABLE  setups. 
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APPENDIX  A 

ENABLE  COWUNICATION  SETUP  PROTOCOL  FOR  THE 
METROSONICS  MODEL  db-310  NOISE  DOSIMETER 
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ENABLE /db-3 10  COMMON  I L. a  r ION  FILE  SETUP 

I .  When  at  the  mai  n  menu,  select  [USE  SYSTEM],  [  TELECOM] ,  tSfcTiiP' ,  [ENTER]. 
Tnt  screen  will  show  the  telecommunication  setup  form  der  i.-i  ■  t:on.  Read  : 
screen  then  press  any  key  to  continue. 

vou  will  oe  prompted  to  enter  the  name  of  the  setup  you  wish  to  create  o 
revise.  Type  DB310  then  press  [ENTER].  The  screen  will  ask  you  to  select 
setup  parameters.  Follow  the  following  setup: 

a.  Special  digits  for  outside  line?  Select  [NO] 

b.  Alternative  telephone  system?  Select  [NO] 

c.  Telecommunication  network?  Select  [NO] 

d.  Enter  telephone  number:  [leave  blank  by  pressing  DOWN  ARROW] 

e.  Autodial  Modem?  Select  [NO] 

f.  Baud  rate:  Select  [7=9600] 

g.  Parity  option:  Select  #  [3] 

h.  Type  of  duplex:  Select  [HALF] 

i.  Inter-character  transmission  delay:  Select  [0] 

j.  Other  system  supports  Xon/Xoff?  Select  [Y] 

k.  Password  or  first  response:  [Leave  blank  by  pressing  DOWN  ARROW] 

l.  Second  Response:  [Leave  blank  by  pressing  DOWN  ARROW] 

m.  For  the  remaining  options  use  default  setup  by  pressing  [F10],  then 
selecting  [SAVE].  The  screen  will  show  that  the  setup  file  has  been  created 
and  saved  under  "Setup  Name"  as  "DB310",  "Auto  Dial"  as  "N",  "Baud  Rate"  as 
"960U",  and  "Code"  as  "3H"  Press  [F10]  to  exit  the  setup  portion  and  go  to 
the  main  menu. 


APPENDIX  B 

DNL  (BASIC)  PROGRAM  INPUT/OUTPUT  EXAMPLES 
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(This  page  left  blank) 
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example  of’  the  original  Metrosonics  dh-310  Noise  Dosimeter  data  file  which  is 
down  loaded  through  the  telecommunications  portion  of  ENABLE  and  then  saved  as 
an  ASCII  file  for  use  as  input  to  the  ONI.  BASIC  program  to  produce  the  DNL 


METROSONICS  d&-310  SN  501  VI. 3  3/87 

REPORT  PRINTED  7/05/89  0  10:29:29 


DOUBLING  RATE:  3dB 

DOSE  CRITERION:  84dB 
PRE-CALIBRATION  TIME. 
PRE-CALIBRATION  RANGE: 
POST-CAl I RR AT  ION  TIME: 
POST-CALIBRATION  RANGE 


FILLER;  A  WGHT 
RESPONSE:  SLOW  (G/^ECl 

f  /i  c  'nn  O  9O.07-  19 

VJ  /  A  -t  /  O  J  V  LO.V/ 

69.0dB  TO  169. OdB 
6/21/89  0  14:42:11 
43. 7dB  TO  143. 7dB 


CALIBRATOR  TYPE  &  SERIAL  =  :  _ 

CALIBRATOR  CALIBRATION  DATE:  _ 

TEST  BEGAN  6/19/89  0  16:00:00 
TEST  ENDED  6/20/89  @  16:00:00 
TEST  LENGTH:  1DAYS  0:00:00 

STANDBY  T.TME:  1  INTERRUPTION 


Lav  =  80.4dB  Lav  (  80)=  80. OdB 
SEL  =129. 6dB  Lav  (  90)-  79-CdC 
Lmax  =126. OdB  ON  5/20/89  0  11:04:40 
Lpk  =  168dB  ON  6/20/89  0  11:04:40 

TIME  OVER  1 1 5dB  OD  0:00:04.62 


8  HR  DOSE  (  80dB  CUTOFF )= 1 19 . 18% 
8  HR  DOSE  (  90dB  CUTOFF ) - 114.05% 
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Output  example  (DNL  Report)  of  the  DNL  BASIC  program  generated  from  the  input 
file  (down  loaded  Metrosonics  db-310  Noise  Dosimeter  data  file). 

METROSONICS  db-310  SN  501  VI. 3  3/87 

REPORT  PRINTED  7/05/89  @  10:29:29 

DOUBLING  RATE:  3dB  FILTER:  A  WGHT 

DOSE  CRITERION:  84dB  RESPONSE:  SLOW  (8/SEC) 

PRE-CALIBRATION  TIME:  6/14/89  @  20:37:12 

PRE-CALIBRATION  RANGE:  69.0dB  TO  169. OdB 
POST-CALIBRATION  TIME:  6/21/89  0  14:42:11 

POST-CALIBRATION  RANGE:  43. 7dB  TO  143. 7dB 
CALIBRATOR  TYPE  4  SERIAL  *  : 

CALIBRATOR  CALIBRATION  DATE: 


TEST 

BEGAN 
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APPENDIX  C 

DHL  (BASIC)  PROGRAM  LISTING 
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15  GO  STOP 
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HARDWARE  AND  SOFTWARE  REQUIREMENTS  LIST 

HARDWARE 

I.  MICROCOMPUTERS:  Either  2-248,  Z-184,  or  a  PC  compatible 

i .  CASi.ES  AND  CONNECTORS: 

Mv-trosonics  db- 310  Dosimeter  Printer  Cable 

25-pin  Female-Female  Gender  Changer  (or  Adapter  Cable; 

25-pin  to  9 --pin  Adapter  plug  or  Cable 

SOFTWARE 

. .  E  NABLc.  V .  ? .  1 5  o  r  OA 

c.  GW  BASIC 

3.  ONE  BASIC  PROGRAM 
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DISTRIBUTION  LIST 


Copi  e 

HQ  AAC/SGPB  2 

Elmendorf  AFB  AK  99506-5001 

HQ  A'J/SGPB  2 

Maxwell  AFB  AL  36112-5304 

HQ  USAF  Academy/SGPB  2 

USAF  Academy  CO  80840-5470 

HQ  AFLC/SGP  2 

Wri gt-Patterson  AFB  OH  45433-50001 

HQ  AFSC/SGPB  2 

Andrews  AFB  DC  20334-5000 

HO  USAF/SGPA  5 

Bolling  AFB  DC  20332-6188 

AAMRL/BBE  2 

Wr i ght-Patterson  AFB  OH  45^33-6573 

HQ  AFSPACECOM/SGPB  4 

Peterson  AFB  CO  80914-5001 

HO  ATC/SGPB  2 

Randolph  AFB  TX  78150-5001 

HQ  MAC/SGPB  2 

Scott  AFB  IL  62225-5001 

HQ  TAC/SGPB  2 

Langley  AFB  VA  23665-5001 

HQ  SAC/SGPB  2 

Offutt  AFB  NF  68113-5001 

HQ  PACAF/SGPB  2 

Hickam  AFB  HI  96853-5001 

HQ  USAFE/SGPA  2 

APO  New  York  09012-5001 

HQ  AFRES/SGPB 
Robins  AFB  GA  31098-6001 

HQ  ANGSC/SGB  2 

Andrews  AFB  DC  20331-6008 
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